
Cold Fronts

A cold front formswhencold, denseair movesinto a regionthat is occupiedwith warm,lessdenseair.

As a cold front moves,it becomessteeper,sometimestwice assteepasa warmfront. It movesmorerapidly

than a warm front, which causesit to overtakethe warm front and pushthe warmer,moist, lessdenseair

upwardsat a rapidspeed. This cancausetoweringcumulonimbuscloudsto form. Oncethefront haspassed,

the temperaturedecreases,the wind shifts, anddrier air movesinto the area. Behind the front, cumulusor

stratocumuluscloudsmayform.

Warm Fronts

A warmfront forms whenwarm,moistair movesinto a regionwith cooler,drier, moredenseair. The

warmer,lessdenseair tendsto moveup andover the coolerdrier air, causingnumerouscloudsto form and

bringing precipitation. Warm fronts are usually precededby a sequenceof clouds. The first sign of

approachingwarm fronts is usuallythe appearanceof high, thin cirrus clouds. As the front getscloser,they

changeinto cirrostratusclouds and then into altostratusclouds. Thesegive way to thicker stratusand

nimbostratusclouds and precipitationwill begin. Warm fronts have a slower rate of movementand can

produceprecipitationovera largearea. Temperaturesandmoisturelevelsincreaseandthewindsshift.
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Before1200CE,air pollution resultedfrom theburningof wood,tanninghides,decayingtrash,andthe

smeltingof ores. In asearly as 3 BCE, Theophrastus,a studentof Aristotle, complainedof a disagreeable

smell. The Romanscomplainedof oppressiveair andmadetheir first chimneys7-8 m tall to avoid further

contaminatingthe air. There is much evidenceof lead, copper,and zinc smelting which producedmany

sulfides.

In the 1200-1700s, limestonekilns heatedwith oak to producequicklime producedorganic gases,

nitrogenoxides,carbondioxide andparticulatematter. Londonhad a shortageof wood and usedsea-coal,

which hada high sulfur content. Again, pollutantssulfur dioxide,carbondioxide,carbonmonoxide,nitrogen

oxide andparticulatematterformed. In 1285, a commissionwasestablishedto remedythe severepollution,

whichwascausingthedestructionof buildings,palaces,paintings,clothing,waterbodiesandplants.

In 1700-1840, with theinventionof thesteamengineandtheIndustrialRevolution,therewasa massive

increasein coal combustion. It was usedin manufacturing,homeheating,and transportation. Many laws

werecreatedduringthe1800s,but few, if any,wereenforced.

By the1900s,ordinancesexistedin 175municipalitiesin theUnitedStatesandby the1940s thenumber

hadincreasedto over200. Smogfirst appearedin Los Angelesin the1940ôs. Thefirst stateair pollution law

in theUnitedStateswasadoptedin 1947.

The first CleanAir Act was createdin 1963 and called for researchon the sourcesandeffectsof air

pollution. It wasamendedin 1965to createstandardsfor hydrocarbonsandcarbondioxide. The CleanAir

Act in 1970identified sevencriteria pollutants(CO, Pb, NO2, O3 PM10, PM2.5, andSO2), andestablishedair

qualitystandards.
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Analysis
Ozone(O3) is a colorlessgasmadeup of threeoxygenatoms

bondedtogether. It is normally found in theEarthôsstratosphere,

20-30 miles up in the atmosphere,protectingEarthfrom thesunôs

dangerousrays. However, when it is found near the Earthôs

surface,it is consideredto bea criteriaair pollutant. Tropospheric

ozone is created by reactions of volatile organic compounds

(VOCs), nitrogenoxide (NO), and nitrogendioxide (NO2) in the

presenceof sunlight. On warm sunnydaysthe heatand sunlight

will drive the ozone levels up and the winds will dispersethe

pollutants. Ozonelevelsstartat lower levelsat the beginningof

thedayandincreaseasthedayprogresses.

Particulatematter (PM) is a mixture of solid particlesand

liquid dropletsthatcanbefoundin theair. Theyareinhalablefine

particles with diameters less than 2.5 micrometersor coarse

particleslessthan10 micrometers. Primaryparticlesareemitted

directly from their source-constructionsites,unpavedroads,fields,

smokestacks,or fires. Secondaryparticlesform in reactionswith

sulfur dioxide and nitrogen oxides emitted from power plants,

industries,andautomobiles.

As canbeseenfrom thedataabove,beforethefront passes,

thetemperatures,pressures,O3, andPM2.5 areat higherlevels. As

the front passes,the pressurebegins to drop, indicating the

movementof the front throughthearea. TheO3 andPM2.5 remain

steady and begin to fall becausethe dropping temperatures,

rainfall, andwinds begin to dispersethe O3 andPM2.5. After the

front passes,the O3 levels and the PM2.5 levels decrease. As the

pressuresbegin to rise and the temperaturesreturn to normal

summertimelevels, the O3 and PM2.5 also begin to increaseuntil

thenextpassageof a front clearstheair again.
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